Role of aromatic L-amino acid decarboxylase for dopamine replacement by genetically modified fibroblasts in a rat model of Parkinson's disease.
Investigations of gene therapy for Parkinson's disease have focused primarily on strategies that replace tyrosine hydroxylase. In the present study, the role of aromatic L-amino acid decarboxylase in gene therapy with tyrosine hydroxylase was examined by adding the gene for aromatic L-amino acid decarboxylase to our paradigm using primary fibroblasts transduced with both tyrosine hydroxylase and GTP cyclohydrolase I. We compared catecholamine synthesis in vitro in cultures of cells with tyrosine hydroxylase and aromatic L-amino acid decarboxylase together versus cocultures of cells containing these enzymes separately. L-DOPA and dopamine levels were higher in the cocultures that separated the enzymes. To determine the role of aromatic L-amino acid decarboxylase in vivo, cells containing tyrosine hydroxylase and GTP cyclohydrolase I were grafted alone or in combination with cells containing aromatic L-amino acid decarboxylase into the 6-hydroxydopamine-denervated rat striatum. Grafts containing aromatic L-amino acid decarboxylase produced less L-DOPA and dopamine as monitored by microdialysis. These findings indicate that not only is there sufficient aromatic L-amino acid decarboxylase near striatal grafts producing L-DOPA, but also the close proximity of the enzyme to tyrosine hydroxylase is detrimental for optimal dopamine production. This is most likely due to feedback inhibition of tyrosine hydroxylase by dopamine.